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This application reltes to a method of -pre- nitrogen was introduced and flowed through the 
paiqng áluminumborohydride, Al(BH4)3. apparatus to make sure all air wàs removed. 
»-. Iris an objecOf the present invention' to pro- Eleven parts (0.5 mol.) of lithium borohydride 
vide an improved method of produclng alumlnum was carefully introduced into the tube so as to 
borohydride. If is a further object of the pres- 5 avoid geting ai r into the apparatus. The rection 
ent invention to provide a convenient and e- chamber was then slowly evacuated so as fo av0id 
cient méthod of preparing aluminum borohydride scattering the light lithium borohydride powder. 
on a large scale. Nitrogen was again introduced lnto the appa- 
It is a more speciflc object of the present in- ratus and .8 parts (0..1 mol.), of anhydrous alu- 
vention to provide a process in which an alkali 10 minum'chloride was added as rapidly as p0ssiblë 
metal borohydride and an aluminum halide are without introducing air into the apparatus. The 
reacted to form aluminum borohydride, nitrogen was again pumped out, this rime through 
Further objects and advantages will appear a cold trap maintalned ai --196 ° C. by liquid ni- 
from the following description, trogen in order to recover any aluminum borohy= 
Alumlnum borohydride haæ been previously 15 dride which may have ,already formed. The re= 
prepared by repeated treatment of trimethyl alu= action chamber was then disconnected from the. 
minum with excess diborane until all the methyl vacuum pump. The solid powders were thor- 
groups have been removed. See Schleslnger, oughly mixed by vigorous shaking. The reaction 
Sanderson and Burg, Journal of the American chamber was again connected to the vacuum 
Chemical Society, vol. 6., page 34.5 (1940). In 20 pump and pumped out through a liquid nitrogen 
the hands of a skilled operator and for small trap (--196 ° C.). After 2 hours a bath at 6.0 to 
cluantities used in ordinary researchactivities, the ï0 ° C. was placed around the tube. After an= 
method is entirely satisfactory. However, it is other . hours a bath at about 90 ° C. was placed 
quite impractical as .a large scale process, around the tube. 
In accordance with the present invention it 25 The combined distillaes Erom these operations 
bas been round that aluminum borohydride may collected in the liquid nitrogen trap were puri- 
Pe obtained by the reaction of an alkali metal fled from small quantities of diborane by dis- 
t)orohydride with an aluminum halide. The re- tilling through a trap ai --80 ° C. At this rem= 
action between the alkali metal borohydride and perature diborane will not condense while the 
the aluminum halide probably proceeds in ac- aluminum borohydride product does condense. 
cordance with the following equation: S0 Purification from small quantities of impuri= 
3MBH÷A1X->3MX÷AI(BHO ries of lower volatility pure aluminum boro- 
hydride was effected by raising the temperature 
vhere M is an alkali metal and X is a halide, of the --80 ° C. trap to --60 ° C. and slowly dis- 
The alkali metal borohydride and the lumi- tilling the aluminum borohydride away from the 
hum halide are placed in a reaction vessel and 35 less volatile impurities. The product is collectecl 
intimately mixed with each other in the absence in a liquid nitrogen trap. 
of air. The reaction is suitably effected at rem- The final product yield is 11.9 parts equivalent 
peratures of about 50 ° C. to about 100 ° C., and to 94% of the theoretical yield. In the process 
the volatile aluminum borohydride distilis from 40 of the above example the reaction proceeded 
themixture, according to the following ecluation: 
If is necessary to carry out the reaction be- 
tween the alkali metal hydride and aluminum 3LiBH÷A1CI->3LiCI÷AI(BI-) 
halide in the absence of air, preferably in an 
inert atmosphere such as a nitrogen atmosphere, The aluminum borohydride is quite volatile 
since the mixture is spontaneously inflammable 45 having a vapor pressure of 119.5 mm. mercury 
at 0 ° C. and an extrapolated boiling point of 
in air. Before introducing the reactants the re- 
44.5 ° C. Its melting point is --64.5 ° C. 
actor should be flushed with nitrogen or similar 
inert gas to remove air from the system. The preferred alkali metal borohydride to be 
The process of the present invention is illus= used in this process is lithium borohydride. 
trated by the following speciflc example in which 50 However, sodium borohydride and potassium 
all parts are by weight, borohydride and the other alkali metal boro- 
hydrides may also be used. When sodium boro- 
Exzçe hydride or potassium borohydride is used a some- 
A reaction chamber was evacuated to a pres- what higher reaction temperature of about 
sure of less than 10 -4 mm. of mercury. Purlfied 55 100 ° C. is desirable. The preferred aluminum 



halides are the chloride and bromide, nd par- 
ticularly the former. 
The above detailed description is given for 
purposes of illustration and specific details 
thereof are hot intended to limit the, scope of 
the invention which is to be limited-only by .the 
scope of the following claires. 
What is claimed is: 
1. A process of preparing aluminum boro- 
hydride which comprises reacting an.alkli metal. 
borohydride with an aluminum halide to ïorm 
aluminum borohydride. 
2. A process of preparing a-luminum boro- 
hydride which comprises react'mgan.alkll metal 
borohydride with an aluminum, hlide in. n 
inert atmosphere to form altuninum borohydride, 
3. A process of preparing Uluminum boro- 
hydride that comprises reacting lithium boro- 
hydride with anhydrous alumintun ctfloride te 
f0rm alumintun borohydride. 
 4. A.process o preparing aluminum, boro- 
.hyide. OEt comprises-.reacting lithium .boro= 
hydride w!th ,antydrous atuminum htoride by 
.heating the mixture, of reactants fist .fo «bout 
0 ° C. then te.about 90 ° C..in an iner£-,atmos- 
phere.. te..form a: product containing atuminum 
:boroldride, distilling ,the lroduct and recover- 
 iv :,aluminum.b orohydride. 
 5 A.:process .of :preparing ainminum, boro- 
%dride- that..compises:reacting lithium boro- 
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hydride with anhydrous aluminum bronltde to 
form alumtnum borohydrlde. 
6. A process of preparlng aluminum boro- 
hydride that comprises reacting sodium boro- 
5 hydride, with. anhydrous aluminum, chloride to 
form aluminum, borohydride. 
7. A process of preparing aluminum boro- 
hydride that comprises reacting sodium boro- 
hydride with anhydrous aluminum bromide to 
 f0rm .alumïnum borohydride. 
- 8. A process of preparing aluminum boro- 
.hydride. that comprises reacting sodium boro- 
hydrtde th anhydrous aluminum chloride 
carrying out the: eaction in an Inert atmoe- 
15 phere..to.:förm, aluminum borohydride and dis- 
illlng aluminum borohydride from the reac- 
tion ma, ss. 
9. A process of preparing aluminum boro- 
hydride, that comprises reacting sodium boro- 
20 hydride with anhydrous aluminum chloride by 
heating :the,mixture of-reactant flrst, fo 
60 ° C. then,tuabout100? C. in.an nert atm- 
phere-te form la product,.containing, aluminum 
borohyride; distiltin, the product-, and .recovero 
S5 ing ïaluminum:lrohydrlde. 
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